In this paper, an analysis on the influence factors of farmers' adoption of new rice varieties was conducted by using empirical analysis via Logistic model and based on the survey data of rice farmers, hoping to provide a scientific basis for the promotion and policy-making of new rice varieties, guide farmers to update rice varieties in good order, better play good rice varieties so as to increase both production and income. The results show that the 4 variables--farmer's management type, willingness to plant new varieties, quantity of planted rice varieties and ways to buy seeds have a significantly positive effect on farmers' adoption of new rice varieties.
INTRODUCTION
Being the pillar industry of China and the strategic industry to stabilize people's livelihood, agriculture plays a decisive role in people's livelihood. As the largest grain crop in China, rice covers the largest sown area, accounting for 35% of the grain planting area and 48% of the total grain output, and farmers engaged in rice production are close to 50% of the total number of farmers. Therefore, rice production plays an important role in ensuring grain security, stable grain production and increase of farmers' income. As the most basic agricultural means of production, seeds are essential to the development of agricultural production, and are the core productivity of rice industry, without rice seeds, rice production can't achieve high yield and efficiency. Numerous studies have shown that the main varieties of rice in China have been replaced 7-8 times, by relying on "prosper agriculture by good seeds", to accelerate the spread of new rice varieties has become one of the effective ways to improve rice yield and economic efficiency. As the adopters and beneficiaries of new rice varieties, farmers' adoption has a direct effect on the promotion and application of new rice varieties (Zhou, Liu, Wang and Yang, 2010) . Therefore, research on the influence factors in farmers' adoption of new rice varieties has important practical value in guiding the promotion of new varieties of crop in domestic main rice producing areas as well as achieving high yield and high efficiency of rice and increase of farmers' income.
In recent years, issues regarding the selection of new rice varieties have attracted widespread concern in academic circles. In foreign countries, Horna et al. analyzed the preference and willingness of Nigerian farmers in selecting new rice varieties, and found that farmers' selection of new rice varieties are mainly based on their own social experience and economic conditions as well as understanding of the characteristics of varieties (Horna, Smale and Oppen·M·von, 2007) . Herath et al. researched the influence factors of farmers in Sri Lanka regarding the selection of traditional and high-yielding varieties via a seed substitution model, and found that farmers prefer to select the most economical method (Herath and Hardker, 1983) . At present, domestic scholars have conducted in-depth analysis of the influence factors of new rice varieties, according to the literature, Li et al. considered that farmers' rice yield, sales volume of rice, agricultural technicians' promotion as well as relatives and friends' purchase behavior have a significant positive effect on farmers' selection of new rice varieties, and farmers' previous planting habits, soil characteristics, media advertising, seed companies' recommendation and farmers' age have a positive or negative effect on the willingness of using new varieties, but the influence degree of different regions are not the same (Li, Liu, Tang and Wang, 2009) . Qi et al. considered that whether farmers adopt new rice varieties depends on the cost and expected return of new varieties (Qi, Liang, Zhou and Feng, 2012) . Through a research and analysis of farmers in Dali Prefecture, He et al. considered that the annual per capita income of farmers and information channels and other factors have a significant positive effect on the selection of new rice varieties (He and Liu, 2014) . Through an analysis of the seed-replacement behavior model of farmers, Hu considered that an important source of seed selection for farmers is neighborhood exchange (Hu, 1998) .
Wang et al. considered that farmers' attitude to rice cultivation, rice planting area, topography and other factors have a significant effect on the selection of new varieties . Through a quantitative analysis, Jing considered that rice planting area, whether farmers carry out by-business, the object of seed purchase are the main factors influencing farmers' cognition of rice varieties (Jing, 2008) . Xie et al. considered that farmers in different areas have different influence factors of the adoption of new varieties since they are affected by natural conditions and customs, they also considered that the price of seeds, training and guidance of agricultural technicians have a significant effect on farmers' adoption of new rice varieties (Xie, Xu, and Yang, 2014) . Through a survey and summary analysis, Luo et al. considered that the current promotion institutions of agricultural science and technology still plays an important role in updating farmers' species, and farmers' long-term accumulation of cultivation habits is one of the important factors affecting their variety updating behavior (Luo, Liu and Wei, 2011) . Based on the investigation and research, Zhou et al. analyzed the behavior and influence factors of farmers' adoption of super rice variety. The results showed that the highest educational level of household farming population, per capita annual household income, rice sown area and other six explanatory variables have a positive effect on farmers' adoption of super rice variety (Zhou, Liu, Wang and Yang, 2010) . Through a research and analysis of farmers' adoption of new varieties, Xu et al. found that age, family income, whether participated in agricultural cooperatives and whether received training on new varieties have a significant effect on farmers' selection of new varieties and technologies (Xu and Liu, 2015) .
Previous studies have shown that farmers' adoption of new rice varieties is affected by many factors. Only by fully understanding the behavior characteristics of adopting new varieties by farmers in different regions can we deeply analyze the reasons that affect the adoption of new rice grains by farmers. On the basis of previous research, this paper carries out questionnaire design and field investigation on farmers' production behavior influence factors, and conducts a quantitative analysis of the effect of different factors on farmers' adoption of new varieties from a microscopic point of view of farmers' behavior choice of different management types and by adopting Logistic model, on this basis, the policy recommendations for rice production were put forward.
RESEARCH THEORY AND METHODOLOGY
Regression analysis is one of the most widely used data analysis methods. , which Based based on observation data, establishing the appropriate dependencies among variables are established to analyze the inherent laws of datas, and also can be used for forecasting and controlling problems. Regression analysis is a statistical method for determining the quantitative relationship between two or more than two variables. The use of For a widely used, range of regression analysis can be divided into regression and multiple regression analysis, according to the number of independent variables, divided into regression and multiple regression analysis meanwhile ;according to the number of independent variables, it can be divided into the analysis of regression analysis and multiple regression; and according to the independent variables and the dependent relationship between variables, it can be divided into linear regression analysis and nonlinear regression analysis. If the regression analysis includes only one independent variable and one dependent variable, the relationship between the twothem can be approximated by a straight line. If the regression analysis includes two or more independent variables, and the linear relationship between the dependent variable and the independent variable is called multiple linear regression analysis . Logistic regression and multiple linear regression actually have many similarities, the biggest difference is that their dependent is variable.
Logistic regression is a multivariate analysis method that studies the relationship between the observed results of binary or multiply dependent variables and some influence factors (independent variable), which belongs to probabilistic type of nonlinear regression.
The Logistic basic model is as follows:
Where P is the probability when y=1 and parameter  = (0, 1, 2, …m) is a regression coefficient. Supposing dependent variable y is a binary variable, its value is y=0 and y=1, the m independent variables affecting the value of y are: x1, x2, …xm. The conditional probability under the effect of m independent variables is p=p(y=1/ x1,x2,…xm) . Where, y=0 and y=1 represent 2 different states, y=0 indicates "the event has not occurred", y=1 indicates "the event has occurred", the probability P=P(y=1) is the study object.
In the data analysis, it can also be extended to multiple independent variables multiple regression. In addition, SPSS results in the output, you can also report R2, F test values and T test values. R2 is also called the determine coefficient equation (coefficient of determination), said to explain the extent of Y equation in the variable X. R2 value between 0 and 1, the closer to 1, indicating that the equation X in the interpretation of Y stronger 。 The R2 is usually multiplied by 100% to represent the percentage of the regression equation explaining the Y change. F test is output through the analysis of variance, through the significant level (significant level) test regression equation linearity is significant. In general, the significance level of 0.05 or more, have significance.
In this study, the dependent variable is whether farmers adopt new rice varieties, which is a binary variable, therefore, a binary Logistic model is selected to identify the influence factors that have a significant effect on farmers' adoption of new rice varieties, through a logarithmic transformation, the model equation is as follows:
Where: p is the probability of rice farmer's adoption of new rice varieties, m  is the regression coefficient of influence factors, m is the number of influence factors, and Xm is the m-th influence factor.
EMPIRICAL ANALYSIS

Data Source and Sample Characteristics
With the advancement in networking and multimedia technologies enables the distribution and sharing of multimedia content widely. In the meantime, piracy becomes increasingly rampant as the customers can easily duplicate and redistribute the received multimedia content to a large audience.
The data source of this paper is from a survey of farmers in Harbin, Heilongjiang Province carried out in July 2015, a total of 380 questionnaires were distributed and 350 questionnaires were recovered, there were 306 valid questionnaires after removing the samples that miss important index, with an effective rate of 83. 3%. The survey content mainly involves four aspects as follows: first, the basic characteristics of farmers, including the respondents' age, gender, etc.; second, the characteristics of farmers' production, including the rice planting area, farmer's management type, etc.; third, the characteristics of variety cognition, including farmers' planting amount of rice varieties, brand marketing consciousness, etc.; fourth, the characteristics of external environment, including the satisfaction degree of national food subsidies, whether participated in planting training, etc.
Seen from the distribution of samples: households are dominated by males. In the questionnaires, there are 287 male respondents and 19 female respondents, with males accounting for 93.8%. The majority ages are 41-50 years old, accounting for 40.8%; as for the degree of education, there were 3 households in illiteracy, accounting for 0.01%, 62 households with primary school education, accounting for 20.2%, 164 households with junior high school education, accounting for 53.6%, 73 households with high school education, accounting for 23.9%, 5 households with junior college education and above, accounting for 0.02%; 239 households with farmers' rice planting area of below 50 mu, accounting for 78.1%, 67 households with rice planting area of above 80 mu, accounting for 21.9%. In the survey questionnaires, 198 farmers adopted new varieties, 108 farmers did not adopt new varieties, with an adoption ratio accounting for 64.7%. 
Selection and Assignment of Variables
Based on the above analysis, farmers' adoption of new rice varieties is affected by many factors, which are divided into 4 categories and 19 indicators, farmers' age, gender, health status, educational degree, rice planting area, farm household type, etc. are taken as explanatory variables, and whether farmers adopt new varieties is taken as the explained variable, and the expected direction of application of these variables and established indexes are assumed (see Table 2 ). 
Model Construction and Result Analysis 1. Model construction and analysis
In this paper, we analyzed the influence factors of farmers' adoption of new rice varieties using software spss17.0, and carried out binary logistic regression analysis on the input data using independent variable forced entry (Enter) method, see the statistical results in Table 3 . This study passed the mixed test of model coefficients, and the data was tested by the maximum likelihood square, Hosmer-Lemeshow test, and the fitting effect between the model and data was good. The significance level was taken as 0.05, freedom degree was 19, chi-square value was 397.340, P value was 0.000, which was less than 0.05, indicating that there being at least 1 variable coefficient in the independent variables that is not zero is statistically significant; the HosmerLemeshow test statistic was 0.45, which is greater than 0.05, indicating that there is no difference between the observed value of the dependent variable and the forecast value of model, and the data fitting effect is better. We adopted forward stepwise regression method to verify the scientificity and rationality of the model result analysis, and found that Sig values were all 0.000 in the comprehensive test of the model coefficients, indicating that the research results have good significance. The Cox & Snell R2 and Nagelkerke R2 in the model are 0.727 and 1.000, respectively, all of them are small, indicating good data fitting. 
Result analysis
We can see from the regression results that the characteristics of farmers' production, variety cognition and farmers have a significant effect on farmers' adoption of new rice varieties at the level of 5%, and the effect of external environment characteristics on farmers' adoption of new rice varieties was not significant.
(1)The effect of the characteristics of farmers' production on farmers' adoption of new rice varieties. Table  3 -1 shows that farmers' management type passed test at a significance level of 5% and had a significant effect on farmers' adoption of new rice varieties, with a significance degree of 0.000 and a positive regression coefficient, indicating its positive correlation with farmers' adoption of new rice varieties, which is consistent with the assumed effecting direction. In general, the rice planting area of large farmer households is relatively large, and their rice production status has a large effect on other farmers. They are more resistant to natural, economic and social risks and are able to accept the latest agricultural technologies more quickly. Therefore, in order to achieve high output and higher returns, these large-scale farmer households are willing to choose new rice varieties to achieve high income and maximized economic benefits; whether farmers sign an order with enterprise and whether they have large farm implements have certain influence on farmers' adoption of new rice varieties. The direct role of machinery and equipment is to improve agricultural productivity, and sales orders with related businesses can ensure farmers' post-production sales, therefore, they are also an important factor affecting farmers' adoption of new rice varieties.
(2)The effect of characteristics of farmers' variety cognition on farmers' adoption of new rice varieties. Farmers' willingness to plant new rice varieties has a significant effect on their adoption of new rice varieties, with a significance degree of 0.001 and a positive regression coefficient, indicating its positive correlation with farmers' adoption of new rice varieties. This indicates that attitude change is the precursor of behavior change, and farmers' attitude has great influence on the adoption of new rice varieties, farmers with willingness to plant new varieties will adopt under appropriate conditions; the significance degree of ways to buy seeds is 0.005, with a positive regression coefficient, indicating its positive correlation with farmers' adoption of new rice varieties. Ways to buy seeds has a significant effect on farmers' adoption of new rice varieties, universities and research institutes have a certain guiding function on farmers, and they are more standardized compared to the market, farmers are more willing to buy seeds in these institutions; the significance degree of the quantity of planted rice varieties is 0.024, indicating that it is a principal factor affecting farmers' adoption of new rice varieties, and the results of model analysis show that farmers purchasing more varieties are more willing to try to plant new varieties.
(3)The effect of external environment characteristics on farmers' adoption of new rice varieties. Generally, in addition to the index of whether participated in planting training, satisfaction degree of public subsidies, ways to get rice planting techniques, whether being a cadre and other factors are irrelevant to farmers' adoption of new rice varieties, and these variables did not pass the significance test and do not have a significant effect on farmers' adoption of new rice varieties.
(4)Seen from the model, age, educational level, soil properties, household income, number of household members and other factors do not have a significant effect on farmers' adoption of new varieties. The reason is that agriculture has relatively low efficiency compared to other industries, resulting in many young labor force becoming migrant workers, most middle aged and elderly people staying in rural areas and engaging in agricultural production. Statistics show that the ages are most concentrated in 41-50 years, so the role of age on its adoption of new varieties is significantly weakened; research found that farmers mainly rely on their own experience and planting habit in selecting seeds, with less consideration on techniques, so educational level does not have a significant effect on farmers' adoption of new varieties, which is inconsistent with the research hypothesis; soil properties did not pass the significance test and do not have a significant effect on farmers' adoption of new rice varieties.
CONCLUSIONS AND POLICY RECOMMENDATIONS
Generally, farmers carry out a rational adoption of new rice varieties, which is within bounded rationality (Shi and Huang, 2013) , their adoption is affected by the characteristics of farmers' production, characteristics of variety cognition and many-sided factors. Based on the significance level range of the research model, we eliminated all the variables with corresponding significance level of the score statistics greater than 0.05, and the significance of the remaining four variables are less than the comparison value of 0.05, indicating that these four variables are the main influencing variables of the study, as shown in Table 4 , and they have a significant effect on farmers' adoption of new rice varieties, the influence degree are as follows: management type, willingness to plant new varieties, ways to buy seeds, quantity of planted rice varieties. 1. To encourage large farmer households to play the leading role of scale management. Studies show that management type has a very significant effect on farmers' selection of new rice varieties. Therefore, the larger the planting scale, the stronger the initiative of adopting new varieties. Meanwhile, the increase of planting scale can improve labor productivity and promote the rational distribution of rural labor resources, thus encouraging rural land transfer and concentration, encouraging large families to obtain land management rights and to promote the development of large households through leasing, contracting, etc., and related government departments should support large rice farmers and help them solve the capital turnover problems in finance and taxation, credit insurance, land and power use, project support policies.
2. To increase publicity and guidance, to further improve farmers' recognition of rice varieties and to expand the test scope of new varieties. Model analysis results show that the willingness to plant new varieties has a significant effect on farmers' adoption of new rice varieties. In the process of new varieties promotion, most farmers are willing to try new varieties, others are waiting or opposing. Therefore, we might eliminate the concerns of farmers, consciously and purposefully guide farmers to actively select the local new varieties by increasing publicity and guidance and by improving farmers' cognition and understanding of new varieties and new concepts, thus further broadening the promotion scope of new varieties.
3. To strengthen the management of seed market and create a good market environment for the promotion of new varieties. This paper shows that the variable of ways to buy seeds has a significant effect on farmers' adoption of new varieties. Therefore, to regulate the seed market, related departments should strengthen market supervision and strict law enforcement to ensure the healthy and stable operation of the seed market, thus improving farmers' confidence and enthusiasm in adopting new varieties.
4. To further improve the agricultural subsidy system, and actively implement the subsidy policy. In the research model of this paper, the variable of the satisfaction degree of agricultural subsidies did not pass the significance test, indicating that agricultural subsidies do not have a significant effect on farmers' adoption of new rice varieties. In field research, a great many farmers are not clear about the transparency and the specific granting amount of the subsidy policy, which reduces the supporting effect of agricultural subsidies on agricultural production, and affects farmers' willingness to adopt new varieties to a certain extent. Therefore, the local government should increase publicity of the grain subsidy policy, promptly and accurately pay subsidies in full, so that farmers can truly benefit from the national policy, on the other hand, it shall combine with local characteristics, adjust measures to local conditions, improve local agriculture subsidy policy, thus indirectly reducing the cost of rice cultivation and improving the comparative benefits of rice production.
